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Partial translat Xon of 
Ja panese Patent Laying-Open No. 9-246651 

• • • omitted • • • 
5 [Function] Fig. 1 is a typical sectional view showing the 
structure of a laser according to the present invention. As 
the basic structure, it has a multilayer structure of an n-type 
contact layer 11, an n-type clad layer 12, an active layer 13, 
a p-type clad layer 14 and a p-type contact layer 15 on a 

10 substrate 10 , and both of the n-type clad layer 12 and the p-type 
clad layer 14 serve as vertical light confinement layers for 
a laser beam. The laser according to the present invention 
has the p-type clad layer 14 having a ridge-like stripe on the 
active layer 13. This figure shows a sectional view obtained 

15 by cutting the device in a direction perpendicular to the stripe , 
and a buried layer 20 of a nitride semiconductor having a smaller 
refractive index than the active layer and the first p-type 
clad layer is formed on the stripe side face of the ridge - 
like p-type clad layer 14. Thus, light emission of the active 

20 layer 13 concentrates under the ridge of the p-type clad layer 
14 thereby controlling transverse light, for reducing the 
threshold current. In order to reduce the refractive index 
of the buried layer 20 below the refractive indices of the active 
layer 13 and the p-type clad layer 14, the buried layer 20 may 

25 be made of a nitride semiconductor having a larger Al 
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composition ratio than the active layer and the p-type clad 
layer 14, for example. Further, the buried layer 20 is made 
of a nitride semiconductor and this nitride semiconductor is 
grown on the p-type clad layer 14 made of a nitride semiconductor, 
5 whereby the buried layer readily grows and the p-type contact 
layer 15 can grow with excellent crystallinity also when grown 
on the buried layer 20 later. While the conductivity type of 
the buried layer 20 may be any of n- , p- and i-types, the i- 
or n-type conductivity is preferably employed. 

10 In the laser according to the present invention, further, 

the active layer has a layer made of In^a^^N (0 < X < 1), the 
p-type clad layer has a layer made of Al^a^N (0 ^ a < 1) and 
the buried layer has a layer made of Al^a^N (0 < b ^ 1, b > 
a) . The active layer is prepared as a layer containing InGaN 

15 since InGaN having a softer crystal property as compared with 
AlGaN is readily brought into a multiple quantum well structure 
for laser oscillation. Further, a high-output LD can be 
implemented between 365 nm and 660 nm since the band gap energy 
is 1.95 eV up to 3.4 eV. In addition, it is also a material 

20 having a relatively large refractive index among nitride 
semiconductors , and hence the clad layer and a current blocking 
layer are easy to design when employing the same as the active 
layer. When preparing the ridge- like p-type clad layer from 

Al a Ga x . a N (0 ^ a < 1), on the other hand, the difference in 
25 refractive index between the p-type clad layer and the active 
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layer can be enlarged and hence light can be effectively 
vertically confined. When preparing the buried layer formed 
on the side face of the stripe ridge from Al^a^N (0 < b ^ 
1) having a larger Al composition ratio than the p-type clad 
5 layer, the refractive index is reduced below that of the p-type 
clad layer and light along the transverse direction of the 
active layer is substantially confined under the ridge so that 
the laser is of an effective refractive index waveguide type, 
whereby a single -mode laser beam is readily obtained. 

10 Further, Al^a^N preferably has such a property that 
resistivity increases as the value b increases. Therefore, 
it serves as an i-type buried layer and exhibits a function 
of blocking a current when the buried layer is of the i-type, 
whereby the current can be concentrated to the p-type clad layer 

15 of the ridge portion. This property is an extremely useful 
function of AlGaN. As described above, it is also preferable 
to employ the n conductivity type in order to block the current . 

• • • omitted • • • 
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PROBLEM TO BE SOLVED: To realize a continuous 
oscillation at room temp, by reducing the threshold 
current of a laser made of a nitride semiconductor. 

SOLUTION: A laser comprises an active layer 1 3 formed 
on the upper part of a substrate 1 0, first p-type clad layer 
14 having a ridge-like stripe on the active layer and 
buried nitride semiconductor layer 20 formed on the 
stripe side face of the clad layer 14; the layer 20 has a 
lower refractive index than those of the layers 13, 14 to 
result in reduction of the threshold current, thus obtaining 
a single-mode laser beam. 
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